Targeted disruption of the gene for natriuretic peptide receptor-A worsens hypoxia-induced cardiac hypertrophy.
Targeted disruption of the gene for natriuretic peptide receptor-A (NPR-A) worsens pulmonary hypertension and right ventricular hypertrophy during hypoxia, but its effect on left ventricular mass and systemic pressures is not known. We examined the effect of 3 wk of hypobaric hypoxia (0.5 atm) on right and left ventricular pressure and mass in mice with 2 (wild type), 1, or 0 copies of Npr1, the gene that encodes for NPR-A in mice. Under normoxic conditions, right ventricular peak pressure (RVPP) was greater in 0 than in 2 copy mice, but there were no genotype-related differences in carotid artery PP (CAPP). The left ventricular free wall weight-to-body weight (LV/body wt) ratio was greater in 0 than in 2 copy mice and there was a trend toward a greater right ventricular weight-to-body weight (RV/body wt) ratio. Three weeks of hypoxia increased RVPP and RV/body wt in all genotypes. The increase in RVPP was similar in all genotypes (11-14 mmHg), but the hypoxia-induced increase in RV/body wt was more than twice as great in 0 copy mice than in 2 copy mice (1.11 +/- 0.06 to 2.65 +/- 0.46 vs. 0.96 +/- 0.04 to 1.4 +/- 0.09, P < 0.05). Chronic hypoxia had no effect on CAPP in any genotype and did not effect LV/body wt in 1 or 2 copy mice, but increased LV/body wt 41% in 0 copy mice. We conclude that absent expression of NPR-A worsens right ventricular hypertrophy and causes left ventricular hypertrophy during exposure to chronic hypoxia without increasing pulmonary or systemic arterial pressure responses.